In this paper, we determine the second Hochschild cohomology group for a class of self-injective algebras of tame representation type namely, which are standard one-parametric but not weakly symmetric. These were classified up to derived equivalence by Bocian, Holm and Skowroński in [1] . We connect this to the deformation of these algebras.
Introduction
This paper determines the second Hochschild cohomology group for all standard one-parametric but not weakly symmetric self-injective algebras of tame representation type. Bocian, Holm and Skowroński give, in [1] , a classification of these algebras by quiver and relations up to derived equivalence. The algebras in [1] are divided into two types, namely the algebra
where are integers such that p, and , , , p q s k 1 1 ,
and the algebra where . Thus the second Hochschild cohomology group will be known for all the classes of the algebras given in [1] . We remark that an algebra of the type
is never isomorphic to an algebra of the type as their stable Auslander-Reiten quivers are not isomorphic. We refer the reader to [1] 
 
* n  to be isomorphic.
We start, in Section 2, by introducing the algebras  , for both types, by quiver and relations. Section 3 of this paper describes the projective resolution of [2] which we use to find . In the third section, we determine for the algebra HH   . The results we found in this paper are in contrast to the majority of self-injective algebras of finite representation type (see [3] ). Since Hochschild cohomology is invariant under derived equivalence, the second Hochschild cohomology group is now known for the standard one-parametric but not weakly symmetric self-injective algebras of tame representation type which are derived equivalent to the algebra of the type   , , , ,
where   I n is the ideal generated by the relations:
Note that we write our paths from left to right. In order to compute , the next section gives the necessary background required to find the first terms of the projective resolution of as a -bimodule. Section 4 and Section 5 uses this part of a minimal projective bimodule resolution for our algebras to determine the second Hochschild cohomology group and provides the main results of this paper.
2 HH   ,  
Projective Resolutions
To find the second Hochschild cohomology group   2 HH  , we could use the bar resolution given in [4] . This bar resolution is not a minimal projective resolution of  as ,   -bimodule. 
where the projective -bimodules are given by A and 3 A are -bimodule homomorphisms, defined as follows. The map is the multiplication map so is given by . The map 
In order to describe the projective bimodule and the map 3 .
, we need to introduce some notation from [5] 
, ,
First we will find . Since
First we have,
f e e f e e f e e f e e f e e 
For the remaining terms, where for all ,
and 1 , fA 2 is given by 
where for all
f e e c j p
Then we can find 2 fA for in the same way as the previous case to see that it is given by . Note that there is no dependency between the So , , , , , 
where .
i Therefore Hence, 
where are in K for Thus , , and are in the ideal generated by the arrows. For
, we have . 
where But this contradicts having 2, , .
HH  □ Note that we can also define maps by 
where 2, , ,
where 1, , and 1, , 2 , 
Thus the projective bimodule is  . Now we consider 1 and 1 e  e   with 1 t  , and 1 e   with 1 t  . These projective modules are described as follows:
